The hilly-mountain villages are important factor in food production and rural development of Serbia. The sheep production is in the fourth place of importance among branches of livestock production in Serbia, behind the cattle, pig and poultry productions. The aim of the paper is to analyze economic indicators of the sheep farming on family farms in Serbian hilly-mountain regions on the basis of 4 models which differ in intensity of crop and sheep production and to consider possibilities for improvement. The analysis has been done on the basis of data collected on 30 family farms. The economic indicators have been calculated on the basis of Direct costing calculation method and gross margins. The results have shown that production of lamb meat and sheep cheese represent the main source of the family farms' income in the hilly-mountain regions. The Model D with intensive crop and sheep production obtained the best economic results.
Introduction
Successful occupation with sheep production place farmers in front of certain financial and organizational requirements. Obtaining of successful economic results contributes to increased income and standard of living of family farms, and therefore their sustainability in the hilly-mountainous areas.
Sheep breeding is an important branch of agriculture, because it can be the best use of natural resources, especially in the hilly-mountain regions of Republic of Serbia. Thanks to the biological characteristics, sheep is adapted for growing in different climatic conditions. Sheep are primarily adapted for growing on pastures, where other types of domestic animals cannot be bred. Sheep breeding offers the possibility of obtaining three useful products: meat, milk and wool. Meat of sheep and lambs by the content of dry matter exceeds the pork and beef meat, and sheep milk has a higher percentage of fat, protein and dry matter than cow's milk. In Serbia the focus is on the production of lamb meat.
Sheep production is mainly concentrated in the hilly-mountainous areas where there are more opportunities for grazing and those areas of Serbia have great potential for development of sheep production. Agricultural 2012 Census shows that sheep production is largely concentrated in the Region of Šumadija and Western Serbia. In this Region there have been grown on private family farms almost 60% of all sheep grown in Serbia.
However, the big problem in sheep production in the hilly-mountainous areas is provision the high-quality forage, especially during the winter season, because the vegetation period is short.
Autochthonous production of milk and cheese has been preserved in households of hillymountainous areas. In those areas the basic branch of agriculture is livestock and within it the production of milk and meat occupies the most important place. One of the most famous indigenous dairy products characteristic for the whole area of Serbia is the sheep cheese. It belongs to the group of white cheeses in brine and it has been produced as a traditional cheese from sheep or mixed sheep and cow's milk (Jovanović et al., 2004) .
Sheep production in Republic of Serbia is characterized by low productivity, poor quality of products, extensive way of growing and permanently decline in the number of sheep. Although our country has favorable natural conditions for development of sheep production, Serbia has been still deficient in the production of meat, milk and dairy products (Sredojević and Popović, 2014) . The most common sheep breed in Serbia is Pramenka. This is a sheep with triple production capacity, because it is grown for the production of milk, meat and wool. There are several breeds of Pramenka: Sjenica or Pester sheep, Svrljig sheep, Pirot sheep, Sarplanina sheep and some others breeds which are highly adapted to the reduced circumstances and conditions under which they have been grown.
Pramenka is primitive sheep and it is a result of the poor nutrition and care conditions, to which it has been well adapted during long period of time. It is very resistant and durable. Pramenka was once widespread throughout Europe (France, Germany, England, Romania and Hungary). By intensification of agricultural production Pramenka was replaced by better sheep breeds, but this breed has been maintained to a large percentage in Southern Europe, especially on the Balkans (Krajinović, 2006) .
Materials and methods
For the analysis of economic indicators in sheep production, there have been used different organizational and economic models. Modeling is a form of simulation in which it is possible to see all organization, economic and investment aspects of sheep production on family farms. Through modeling it could be simply solved many problems that are typical for this type of agricultural production. Creating of model is necessary when it is impossible to show the real state with all validity and relations. These observations could be applied to all economic entities, including the family farms.
The family farms models represent a group of economic, production-business and organization models (Tomic, 1994) . During the creation of the family farm models directed to the sheep production, an attention has been focused on the following criteria: the intensity of animal feed production, intensity of sheep production, type of meals and farm size (Krstić et al., 1995) . Beside the mentioned criteria, in creation of the models it is necessary to pay attention to the size of land area as well as the type of the sheep production (Bulatović, 1996) .
The main objective of this research was to determine the economic indicators (production value and costs) achieved in sheep production. In addition the focus was on possibility of increasing the total production value of the observed family farms, because in addition to the production of lambs and lamb meat on the family farms, it is also present the milk processing into the high quality sheep cheese.
For analysis of obtained data, it was used the analytical calculations based of variable costs so-called Direct cost calculation. In addition to that, there have been used the following methodological tools: description, analysis, synthesis, comparison and methods of descriptive statistics. Results are presented in the form of tables.
A questionnaire was created for research purposes at the family farms. For every analyzed family farm there were made particular versions for lower and higher levels of intensity, depending on: forage production, the sheep production intensity and type of meals.
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Results and discussions
As the family farms have an important place in the production and resources in Serbian agriculture, it requires to be determined the economic results of those farms. Economic indicators of production can be monitored if the farm regularly recorded production costs and results (Popović, 2012) . Unfortunately, most farmers do not keep nor present the operating costs and results, even the simplest indicators.
The theoretical basis for the preparation of analytical calculation and determination of the production costs has been obtained in the direct costing method developed in USA, according to which the calculation of individual production line costs includes only those costs that change in proportion to the changes in production volume -i.e. variable costs (Andrić, 1998) .
In these calculations, in addition to the variable costs, it is calculated the production value, and the corresponding operating result which comes from the difference between the production value and the variable costs. This result is marked in literature by different names such as contribution margin, gross margin, the margin of coverage, net income (Gogić, 2009 ).
The gross margin shows the result which after covering variable costs remains to cover fixed costs and to achieve the positive financial results (Vasiljević, Subić, 2010) .
Formulation of the sheep production models with 100 sheep per model
The starting assumptions in the model are that the family farm is located in the hillymountainous region, at an altitude of more than 1000 meters, and that it is oriented exclusively on sheep production. Sheep production in the family farm model means the production of meat (lambs and culled sheep), sheep milk and cheese as well as wool. The size of the farm is 100 sheep. The farm in the model is also dealing with crop production, which is fully utilized to provide the necessary animal feed for a sheep. The most field crops on the farm are barley and oat as the feed grains and hay is supplied from the natural pastures or cultivated fields and it serves as forages. Concentrates and other supplements are purchased on the market. The labor activities on the family farm have been carried out by the family farm members, and those are primarily operations involving in sheep milking and processing of milk into sheep cheese, then herding of sheep in the pastures, mowing meadows and hay making, cleaning stables for sheep, cultivation and alike. The assumption is the family farm has its own equipment, machinery for farming and sheep production and ground objects for cattle. Assumption in the model is that the family farm has 20 hectares of land from which 15 ha is arable land and meadows and remaining 5 ha are pastures. Sheep are pregnant around 150 days, the lambs suckling 3 months, but after a month it has been added the hay. Length of the grazing period is from April to November or December, until the snow thickness exceeds 10 cm. The summer meal consists of pasture grass, while in winter meal there have been given the hay and grains (barley and oat). The farm uses public meadows and pastures. Based on the intensity of crop and sheep production, it is possible to form 4 family farm models (Table 1) . Source: Author's research
Crop production
The research of economic parameters of sheep production is based on the determination of total production value and production costs. Lambs that have low body weight are not suitable for sale, but they must weigh 35 to 40 kg in 3-4 months. Only then, the animal which reach this weight, may be sold as breeding material or to the slaughterhouse. The calculation of certain categories of production value and costs is based on natural indicators that are determined on the basis of the survey conducted on the family farms. The calculation of production value and costs intended to get the realistic picture of the financial results obtained at the concrete family farms. In this way it is ensured that the resulting economic parameters have not only the local, but also the general importance (Popović, 2016 ).
In the case of extensive crop production, the average yield of oat grains is 2.1 t/ha, while the yield of oat straw is 1.7 t/ha. The average yield of barley grain is 2.2 t/ha, but the yield of barley straw is 1.8 t/ha. In extensive crop production, it is applied one plowing, and with reduced fertilization of crops, as well as it is obtained lower yield compared to the intensive crop production. In extensive crop production, yield of hay from natural meadow is 2.1 t/ha, while the hay from cultivated meadow is 5.4 t/ha (Tables 2-5 ). The selection of crops that can be grown in the mountainous areas is very narrow. Thus, on the arable lands there can be grown only barley and oat. It is assumed that farmers have their own seeds for planting crops -oat and barley. The model is based on the assumption that the norms the oat, barley and grass seed (meadows sown) per 1 ha which do not change and that they are the same for extensive and intensive crop production. Norms of mineral fertilizers (kg/ha) in the extensive crop production are as follows: for oat 340 kg/ha, for barley 350 kg/ha, for sown meadows 330 kg/ha and for natural meadows 230 kg/ha. In the intensive crop production norms of mineral fertilizers are as follows: for oat 550 kg/ha, for barley 590 kg/ha, for sown meadows 580 kg/ha and for natural meadows 430 kg/ha. Norms of tractor use (hour/ha) in the extensive crop production are as follows: for oat 21.4 hours/ha, for barley 21.4 hours/ha, for cultivated meadows 41.4 hours/ha and for natural meadows 5.4 hours/ha. In the intensive crop production this norms are: for oat 22.4 hours/ha, for barley 22.0 hours/ha, for cultivated meadows 48.3 hours/ha and for natural meadows 6.5 hours/ha. The assumption is that the fuel consumption per hour is 5.8 liters. The needed amount of forage at models of family farms for extensive and intensive crop and sheep production, average yields and necessary arable land are given in table 10. 
Sheep production
Differences between the defined models are mainly related to the fact whether the production is of extensive or intensive type. In extensive sheep production the sheep fertility is lower, the lower is the production of milk and thus the quantity of the cheese is lower. The intensive sheep production implies the higher investment and the economic effects of the sold lambs and cheese will be higher as well. Also it is higher the average annual number of lambs. In addition, there are differences in weight of adult culled sheep and rams, as well as in wool production, depending on the fact is it obtained in extensive or intensive sheep production. Zoo-technical and production indicators of sheep production are given in table 11. 
Calculation of production value, costs and gross margin in the family farm models
Based on zoo-technical and production indicators of sheep production on family farms, it was calculated the total production value (table 12 ). In this case the value of production is identified with total revenues (income) that are realized on the family farms. 
Source: Author's calculation
On the second place in the structure of variable costs, there are costs of oat, barley and hay production from natural meadows. Other costs include the costs of the milk processing into the sheep's cheese, electricity and disinfectants costs.
From the calculated production value and costs, it can be calculated the gross margin realize on the family farms: 10,682.7 -6,810.4 = 3,872.3 €/year. In other words, the gross margin per sheep amounts to 38.72 €.
Analytical calculation based on variable costs (Direct costing method) is particularly suitable for calculation of the production costs and results at the family farms. By the direct costing method there could be determined the value of production, variable costs and gross margin. The gross margin represents an intermediate result or financial indicator in which consists from a part which covers the fixed costs and the part which represent the profit. In other words, the gross margin shows the amount after covering the variable costs that rests for covering the fixed costs and achieved positive financial result. The gross margin is calculated when the variable costs are deducted from the value of production. In this way it was calculated the gross margin which has been realized in different family farm models (table 17) . The gross margin coverage is the highest in the model D with intensive crop production and intensive sheep production and it amounts to 5,138.1 €. In contrast, in model A, with the extensive type of crop and sheep production it has been achieved the minimal value of production and relatively high variable costs, resulting in the gross margin of 3,872.3 €. Under the conditions of extensive sheep production, the best economic indicators have been achieved in the model B. In intensive sheep production the best economic results have been achieved in the model D. Also, the model B has a lower value of production and lower variable costs (6.519.8 €) in comparison with the model C, but still achieves the higher gross margin, because at model C the variable costs are the highest (8,787.3 €).
Conclusion
The Republic of Serbia is a country where agriculture occupies an important place in the overall economic structure. Favorable natural and climatic conditions and rich land resources enable the organization and implementation of economically justified agricultural production. Sheep production is of increasing importance for the overall agricultural production.
The hilly-mountainous regions of Serbia represent a significant potential for the economic development of the country. The sheep production which can be organized in those regions has comparative advantages in relation to some other productions that could not be successfully organized in those regions. They are particularly convenient for the hilly-mountain family farms.
In order to examine the profitability sheep production on the hilly-mountain family farms in different level of intensity concerning the crop production and sheep production, there have been constructed 4 models of sheep production which differ in intensity of crop A common feature of all models is that on the basis of obtained results it can be concluded these models are reliable and can be applied in real business conditions, particularly in the case of the hilly-mountain family farms.
